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G. Guariso and M. Volta
Despite a general improvement expected for the next decade in EU, some urban
areas and some regions will still struggle with severe air quality problems and
related health effects. These areas are often characterized by speciﬁc environmental
and anthropogenic factors and will require ad hoc additional local actions to
complement medium and long-term national and EU-wide strategies to reach EU air
quality objectives. These urban areas are also among the territories where most
energy is consumed and most greenhouse gases (GHGs) are emitted.
So far, abatement strategies for air pollution and GHGs have mostly been treated
separately. However, increasing scientiﬁc evidence shows that air pollution and
climate change policies must be integrated to achieve sustainable development and
a low carbon (LC) society. Combined efforts to deal with air pollution and climate
issues at the urban level will be particularly important because here is where most
people are exposed to air pollution, and 75 % of global GHG emissions are gen-
erated (Schmale et al. 2014; UNEP and WMO 2011). Urban air pollution and
climate change simultaneously posing a serious threat to citizen longevity and
quality of life: reducing and mitigating the corresponding impacts is vital. Such
integration may exploit known synergies and would lead to substantial cost savings
and important beneﬁts for human health and the environment.
A widespread application of classical end-of-pipe measures, such as various types
of ﬁlters and catalysts, may provide only a moderate improvement to the air quality
in cities and regions and will not reduce their GHG emissions. Until now, however,
the modelling and analysis underpinning the development of abatement strategies in
the EU and in the Convention on Long-Range Transboundary Air Pollution
(CLRTAP) has focussed on technical measures. In the future, non-technical mea-
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sures will become increasingly important for the mitigation of both air quality and
climate change and policy development will require analytical tools which are
capable of dealing with a wider range of measures and changes, which improve
energy efﬁciency and air quality at the same time, while at least maintaining the same
level of services. These measures cover a very wide spectrum, going from the change
of production processes in industry, to shifts in transport modes, to changes in
buildings, urban structures and plans, and in citizens’ way of life.
Such important structural societal changes will require the involvement of a
larger range of actors, with the citizen as a key stakeholder (Laniak et al. 2013). In
many cases, citizens will need to modify their perceptions and behaviour: a process
that may take much longer than the adoption of a new technology or a new reg-
ulation. Even when all the impacts are accounted for in a scenario analysis or in an
optimization procedure, the ﬁnal output of current tools is a classical “plan”, i.e. a
set of measures to be implemented, by a possibly “almighty” decision-maker. These
plans disregard crucial issues, notably how these measures might be accepted by
citizens, how long it will take to implement them and through what normative,
economic, or simply persuasive ways they can be actuated. This, on the contrary,
requires a long-term perspective and it is not sufﬁcient to state a traditional air
quality and GHG emission reduction plan with ﬁxed actions and ﬁxed targets to be
achieved in a given number of years. What is needed is a continuous process, which
takes into account the continuous changes of society and evolution of technology,
as well as external conditions (such as, for instance, international agreements on
climate or on transboundary pollution) and tries to accompany and foster the
transition of society toward cleaner air and lower carbon emissions.
City and regional authorities cannot impose such a transition, particularly if
behavioural changes are required, but they can certainly influence its direction and
speed. Managing this transition is a complex task for city and regional authorities,
that requires taking into account the governance levels to correctly target the areas
where control measures should be implemented for highest efﬁciency and, at the
same time, requires being able to confront environmental equity issues, public
criticism and even protest.
Increasing awareness of this complexity has triggered the development of the
“Transition Management (TM)” concept. Pioneered at the end of the ‘90s in the
Netherlands in sectors such as water management, energy supply or mobility (e.g.
Rotmans et al. 2001), it has been taken up in the meantime in several other
countries and by international organisations such as the OECD (2014) or EEA
(2014) in order to guide and inform innovation policy and associated sectoral
policies.
Transition Management has also been proposed as guiding strategy for tackling
major societal challenges in other areas (CEC 2011). Even if the European
Commission suggests an evolving approach for moving to a competitive low car-
bon economy (EC 2011, EU 2013), in the development of plans for cleaner air
together with low GHG emission, TM can be considered as quite new approach.
To apply such a new concept, decision makers must be supported by a sys-
tematic framework that can be adapted to the speciﬁc circumstances of the different
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regions and cities and to the complex systems dynamics of societal and techno-
logical changes, as well as by a working set of tools that may help at different stages
of the transition.
Indeed, TM includes and extends the concept Integrated Assessment Modelling,
a methodology that, as seen in the preceding chapters, has been developed over the
last two decades to select “optimised” policies aiming at reducing the negative
impacts of air pollution and climate change.
Central to the concept of TM is a multi-level perspective on long-term change
processes (Rotmans et al. 2001) that may take a long time, sometimes decades, to
be realised. Although there may be periods of slower and faster development, in
general, there are no major jumps due to the manifold inter-dependencies in
socio-technical systems. TM is therefore a goal-oriented process of continuous
learning and adjustment among a broad range of actors and stakeholders.
The application of TM to air quality and at climate change mitigation actions
will need the design of innovative strategies based on an in-depth analysis of the
scientiﬁc ﬁndings (e.g. atmospheric composition dynamics, new modelling
approaches, technological innovation, social analysis) and on technical and eco-
nomic challenges (e.g. implementation of cleaner technologies or urban planning).
It will also need the deﬁnition of the right level of actions to ﬁnd efﬁcient synergies
and good compromises between European/national/local policies and air quality
and climate issues.
While consensus can often be reached on the overarching transition goals (e.g.
cleaner air in cities, ﬁghting climate change), conflicts of interest may easily arise
once those objectives and targets become more speciﬁc, and when policies in one
area have negative impacts on another. Speciﬁc policies thus need to be carefully
designed in order to disentangle the mechanisms behind acceptability for the dif-
ferent actors and stakeholders concerned and to avoid disruptive conflicts.
Negotiating and moderating debates about conflict-prone policies is crucial to the
success of TM (Smith et al. 2005). In order to underpin these debates and
decision-making processes with information and knowledge as accurate as possible,
suitable tools and approaches for data collection, analysis and assessment are
needed. They are also essential to enable monitoring, learning, and adjustment
during the relatively long time periods of the TM processes.
A key issue in the development of a transition process is the assessment of the
social acceptability of political decisions. Different techniques are already available
for this purpose.
Discrete Choice Models, for instance, present the advantages of stressing the
trade-offs among different choice alternatives and have been used for the ﬁrst time
within the SEFIRA FP7 coordination action (http://www.seﬁra-project.eu) to assess
the acceptability of Air Quality and Climate Policies. Different degrees of accept-
ability depend on citizens’ preferences and their awareness of the drivers/pressures/
impact in AQ and LC. These perspectives may be investigated using a discrete
choice analysis performed asking citizens to ﬁll a traditional questionnaire on their
choices in relation to AQ and LC policies and/or developing CAWIs (Computer
Assisted Web Interviewing). When conducted in selected regions where speciﬁc
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actions have already been applied, these methods allow to better investigate the
impacts of local and regional policies on regional socio-economical systems and on
how such impact is accepted by individuals. Two scenarios will be possible:
(i) different local/regional environmental policies/measures having the same
impacts can be implemented according to the individual preferences (acceptability
ranking); (ii) most effective policies do not respect the acceptability ranking or, in
the worst scenario are not accepted at all: in this case, communication plays a key
role in building awareness on the trade-off existing between people desires and
environmental constraints. This requires the development of education (long term
perspective) and communication (short term perspective) tools, with a focus on
tools aimed at raising awareness on win–win strategies for AQ and LC. Also the
presence and impacts of AQ and LC policies in social media may contribute to the
acquisition of scientiﬁcally ground knowledge that can be translated into concrete
everyday life choices by citizens.
The deﬁnition of TM goals and vision requires a very strong involvement of all
stakeholders, and needs to be embedded in a political process making commitment.
An iterative process of monitoring, learning and adjustment must be designed,
involving these stakeholders at regular intervals.
The experiences gained and the lessons learned must be suitably codiﬁed for
subsequent use by other cities and regions; for instance, by compiling and circu-
lating a detailed and comprehensive guidebook. This approach is similar to the
provisions of the SEA (Strategic Environmental Assessment) Directive
2001/42/EC.
Research should be aimed at deﬁning how to co-design and set up a suitable
“toolbox” to support decision makers in selecting the measures and strategies that
address their transition goals to be implemented. Such a toolbox should include
models, databases, guidelines, dissemination formats, and the supporting software.
The tools could be identiﬁed and structured on the basis of the DPSIR methodology
that, as shown in the previous chapters, is well suited for describing the interactions
between society and the environment.
Monitoring tools are also needed to continuously assess the effectiveness of the
AQ policy in reaching its goals, in particular the socio-economic consequences.
All the tools should be connected within a suitable ICT environment.
Two components of the ICT infrastructure deserve a special attention, given that
research activities in the recent past have mainly focused on the development and
application of European and regional models: the ﬁrst is the creation and diffusion
of a (meta)data dictionary; the second, the implementation of a common database
for emission abatement measures.
The dictionary can be implemented in different ways, including an ontology, to
ease the communication between all the involved parties: scientists, decision-
makers, citizens, all other stakeholders and within each group. Its purpose is to
clearly deﬁne all the variables used in the DPSIR scheme in such a way that their
meaning can be precisely understood by all as well as other perspective stakeholders
both from a qualitative and quantitative viewpoint. It is in fact common that, for
instance, emissions are classiﬁed and/or measured in different ways in different sites;
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or actions, named in the same way, are in practice actuated with different means. The
dictionary will clarify these differences thus allowing consistent comparisons
between different situations and clear deﬁnitions of best practices.
The database of emission abatement measures should contain a standardized
description of different reduction activities, as it is currently the case of end-of-pipe
measures in the GAINS database. This means that all the activities must be accu-
rately described with some indication of their cost, evolution, and effectiveness.
This again would allow an easier identiﬁcation of best practices as well as of the
(private or social) investment needed for their implementation.
Finance and economic policy measures (public–private partnerships, conces-
sional grants and loans at city, regional, national and EU levels, full private sector
ﬁnancing), for instance, can be used to facilitate rapid market deployment for
innovative abatement solutions. In this respect, case studies of effective economic
policy instruments to reduce air pollution and carbon emissions in European cities
in the transport and heating sectors are already available (see, for instance, Chap. 5)
as well as experiences in the adoption of economic policy instruments such as
regulation, pricing, public funding, subsidies and exemptions.
Other measures can be related to educational efforts as integrated parts of air
pollution and low carbon policies. These measures should address the challenges of
consumer-citizens involvement and learning.
Once again, sharing studies, costs, results, and acceptance of these actions within
a common framework over the Internet would allow for intercomparison and
mutual learning among all local governments and environmental agencies.
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